purpose. To report outcomes of 7 patients with bacterial spondylodiscitis treated through a posterior approach. Methods. Five men and 2 women aged 40 to 80 years underwent one-stage posterior interbody debridement and instrumentation for single-segment bacterial spondylodiscitis of lumbar (n=5) or thoracic (n=2) vertebrae. The Oswestry Disability Score, the Frankel classification, the Cobb angle, and the visual analogue scale (VAS) for pain as well as bone union on radiographs were assessed. results. Patients were followed up for 19 to 36 months. None had relapses or complications. Postoperatively, 5 patients had no pain or used analgesics only occasionally; their VAS scores varied from 0 to 20. The remaining 2 patients had residual symptoms and received regular peripheral pain medication and opiates; their VAS scores ranged from 30 to 50. The mean Oswestry Disability Score improved to 21 (range, 12-38). The mean Cobb angle improved from 13.1º to 11.1º. The segments were probably fused in 5 patients and questionable in 2.
septic progression. The optimal operating strategies and approaches remain controversial. [7] [8] [9] Some recommend (anterior or posterior) debridement, bed rest, and immobilisation (with a brace or through posterior instrumentation). 10, 11 Anterior debridement combined with bone grafting using oneor 2-stage posterior instrumentation is the standard approach. [3] [4] [5] [12] [13] [14] [15] [16] In our clinic, posterior lumbar interbody fixation has been performed for patients with a small abscess in the anterior portion of the vertebral body connected to a disc, so that drainage can be accomplished through the posterior approach. It has also been performed for those with spinal stenosis and those with an abscess in the posterior portion of the dura. We report outcomes of 7 patients with bacterial spondylodiscitis treated through a posterior approach.
Materials and Methods
From January 2006 to June 2007, 5 men and 2 women aged 40 to 80 years underwent one-stage posterior interbody debridement and instrumentation for single-segment bacterial spondylodiscitis of lumbar (n=5) or thoracic (n=2) vertebrae (Table 1) . This approach enabled immediate ambulation/ rehabilitation. Ideal candidates are those with limited vertebral body destruction, single-segment involvement, epidural abscesses in the posterior dura, and spinal stenosis.
Diagnosis was based on radiography, contrast magnetic resonance imaging, and elevated levels of infection markers. The interval from presentation to diagnosis was 7 to 10 weeks. All patients presented with increased white blood cell count (range, 12.5-14.8 g/dl), erythrocyte sedimentation rate (range, 40-100 mm/h), and C-reactive protein level (range, 56-204 mg/l). Only 2 patients were febrile. No patient had a history of operations or injections near the spine, and thus the spondylodiscitis was endogenous. Two of the patients had urogenital infection, and 3 had diabetes mellitus.
The posterior elements were exposed. The entire posterior complex up to the base of the pedicles (including the transverse processes, facet joints, and lamina) was excised. This exposed the dura, the exiting and the descending nerve roots on both sides. These neural structures were carefully dissected and lifted off the posterior longitudinal ligament using a bipolar cautery. The affected intervertebral disc was exposed and curetted out on one side, followed by the other.
All visible inflammatory tissues were debrided. The interbody was fused with 2 tricortical iliac crest grafts positioned between the vertebral bodies as posterior lumbar interbody fusion. Deformity was corrected by positioning the patient on the table.
Posterior instrumentation was carried out with pedicle screws and rods. 17 Two vertebral bodies above and below the affected segment were included.
Intra-operative smears and tissue samples were taken for histological and microbiological assessment. Antibiotics were administered intravenously for 12 to 20 days. When inflammatory marker levels declined to normal values, oral antibiotics were given for a further 12 weeks. Postoperatively, physiotherapy was given for 6 weeks with a semi-elastic lumbar bandage for 3 months. The Oswestry Disability Score, the Frankel classification, the Cobb angle, and visual analogue scale (VAS) for pain, as well as bone union on radiographs 18 were assessed. Patients were followed up at weeks 6, 12, and months 6 and 24.
results
Patients were followed up for 19 to 36 months; none had relapses or complications ( Table 1) . Organisms were identified in 5 of the patients only. The most common was Staphylococcus aureus (n=3), followed by coagulase-negative Staphylococcus (n=1) and Enterococcus (n=1).
Postoperatively, 5 patients had no pain or used analgesics only occasionally; their VAS scores varied from 0 to 20. The remaining 2 patients had residual symptoms and received regular peripheral pain medication and opiates; their VAS scores ranged from 30 to 50. The mean Oswestry Disability Score improved to 21 (range, 12-38). The mean Cobb angle improved from 13.1º to 11.1º. The segments were probably fused in 5 patients and questionable in 2 ( Fig.) . 18 discussion Intervertebral fusion and instrumentation for spondylodiscitis can be performed through the anterior-posterior approach (in one or 2 stages), [19] [20] [21] [22] [23] [24] [25] anterior fusion and grafting only (with or without anterior instrumentation) 26, 27 or a posterior approach combined with interbody bone grafting, with or without posterior instrumentation ( Table 2) . 28 It is important to debride inflammatory and necrotic tissue, correct or prevent deformity by fusion, and decompress neural structures. 15, 29, 30 Anterior fusion and bone grafting combined with posterior instrumentation is considered the standard procedure. Patients with titanium cages or those with posterior instrumentation have greater improvement in sagittal alignment than those without. 19, 31 Most patients can be treated by immobilisation and antibiotic treatment. 3, 5, 6 Surgery should be performed when there are epidural abscesses and neurological symptoms, kyphosis, and persistent pain, or when conservative treatment is ineffective. Decompression by laminectomy only may result in instability and failure. 6, 32 It should be combined with posterior instrumentation and fusion using autologous bone grafts. This achieves a fusion rate of 93 to 96% and excellent clinical outcomes. [14] [15] [16] The clinical outcome is the most relevant criterion for success of the procedure. The correlation between intervertebral fusion and the clinical symptoms is weak. 33 Advantages of the one-stage posterior approach include avoidance of a chest tube, decreased operating time and blood loss, as well as decreased hospitalisation, rehabilitation, and postoperative morbidity. It provides immediate postoperative stability and enables patients to sit and stand for chest physiotherapy and physical activities. 31, 34 Nonetheless, exposure and visualisation of the affected vertebral body may be limited. It allows only piecemeal removal of the affected vertebral body/disc. It is technically difficult, and there is a risk of inadvertent injury to the parietal pleura at the thoracic level, bleeding from segmental vessels, and difficulty in graft bed preparation (if the vertebral body is eroded asymmetrically). This leads to difficult interbody cage or graft placement (necessitating the anterior approach), and injury to neural structures (dura, nerve roots) and vessels. 17 In cases with large psoas abscesses, multi-segmental involvement, or severe kyphosis, anterior debridement and reconstruction becomes necessary.
